Development of Romiplostim for Treatment of Primary Immune Thrombocytopenia From a Pharmacokinetic and Pharmacodynamic Perspective.
Romiplostim is a novel thrombopoiesis-stimulating peptibody consisting of a carrier Fc domain and a peptide domain that binds to the thrombopoietin receptor (TPOR) on platelets and platelet precursors. Similar to endogenous thrombopoietin, romiplostim activates the TPOR to stimulate the growth and maturation of megakaryocytes, resulting in increased production of platelets in the circulation. Binding of romiplostim to TPOR on the platelets and megakaryocytes presumably triggers subsequent internalization and degradation. Therefore, increased platelet counts following romiplostim treatment results in increased elimination of the drug. The TPOR target-mediated process is saturable, resulting in nonlinear volume of distribution and clearance of romiplostim. Therefore, target-mediated disposition plays a decreasing role in drug elimination with increasing romiplostim serum concentration. Conversely, nonspecific elimination processes such as renal clearance play an increasing role with increasing romiplostim serum concentration. Limited pharmacokinetics data demonstrated that the exposure to romiplostim was lower after multiple dose administrations than after the first dose, although large inter-subject variability was observed. Large inter- and intra-subject variability in the platelet response was also observed at a given dose. These findings suggest considerable heterogeneity of disease in patients with primary immune thrombocytopenia and support the need for individual dose adjustments based on platelet counts.